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Fig. 1. FESEM images of ZIF-8 crystals prepared using zinc nitrate at 25C (a) and 70C (b). The Hmim/Zn molar ratio was

60. Schematic illustration of the crystal morphology evolution of ZIF-8 (c).
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g. 2. Distribution diagram of zinc species in the synthe-
sis solution under the assumption of log Kzis =
13.4.
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Fig. 3. Schematic illustration of mechanochemical dry conversion of ZnO to ZIF-8.
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Fig. 4. FESEM image of the mechanochemical synthesized ZIF-8 prepared using nano-sized (ca. 20 nm) ZnO (a). TEM im-

ages of ZIF-8@ZnO core-shell particle prepared using large (ca. 400 nm) ZnO (b).
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Schematic illustration of the aqueous synthesis of a-alumina-supported polycrystalline ZIF-8 membranes using in situ

growth based on support-surface activation approach. Top-view and cross-sectional FESEM images of ZIF-8 mem-

branes using zinc acetate at the Hmim/Zn molar ratio of 30.



(7) Vol. 33, No. 1/2 (2016) 7
20 20
Zn(NO,), Zn(CH,C00), H,/C3Hg
215} 215}
© ©
8 10 /M S 10 |
& Hy/CHs | &
(] Q
£ H,/N, =
5 Ste—t———-L "ol 5 5}
[ M a
H,/CH,
O 1 i1 1 aaaal i1 3 13l 0 1 i1 a3l 1 13 331l
10 102 103 10 102 103

Synthesis time (min)

Synthesis time (min)

Fig. 6. Changes in permeance ratios with synthesis time. Single gas permeation measurements were carried out at 30°C under a

pressure difference of 0.1 MPa. ZIF-8 membranes were prepared at the Hmim/Zn molar ratio of 40.
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Aqueous Synthesis of Zeolitic Imidazolate Framework-8 MOF
—For the Development of Membrane Separation—

Shunsuke Tanaka

Department of Chemical, Energy and Environmental Engineering, Kansai University

Zeolitic imidazolate framework (ZIF), a subfamily of crystalline porous metal organic framework (MOF),

has received attention for adsorption/membrane separation applications due to their zeolite-like permanent poros-

ity and tunable uniformly-sized micropores. Although aqueous room temperature synthesis has apparently opened

up environmental friendly and efficient ways to synthesize ZIF, it poses challenges for membrane preparation in-

cluding unavoidable homogeneous nucleation. Many ZIF membranes prepared in an aqueous system are based on

conventional secondary seeded growth techniques for zeolite membranes in spite of well-recognizing that the co-

ordination chemistry of ZIF is fundamentally different from the covalent chemistry of zeolites. This review pro-

vides an overview of the aqueous synthesis of ZIF-8 with emphasis on the morphology control and discusses re-

cent progress in ZIF membranes and the challenges and opportunities for future membrane separation technology.

Key words: zeolitic imidazolate framework, adsorption-induced structural transition, membrane separation, ad-

sorption rate, intracrystalline diffusivity, surface resistance
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